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Purpose 



The purposs of the study was to compare the achievement, attitudes and teachina/learnlng 
experiences in mathematrcs programs of two groups of elementary school stydonts at the 
grade 5 and 6 levels. One group of students utiU^ed the mini-calculator In the mathematics 
program and the eompartson group did not have accea to the mini-calculator in school. 

Baekground 

In the past few years, as mini-calculators have become popular in the market place at in-^ 
ereasingly lower cost to the coniumer. North York educaton and parents have raised questions 
regarding the implications of this development for school programs. Presently in North York, 
the mini-calculator is being used on a limited basis by a few Program Leadere working with 
small groups of students In grodes 5 & 6 where their use has been confined to short-term, 
specific tasks. 

Although some research has been done in this area. It Is not extensive. The earliest reference 
found was an article by Lois Beck of the Riverside California School System, published some 
15 years ago. On the basis of classrwm observation of grade 4,5 and 6 pupils participating 
in a program using desk ca[culators. Beck concluded: 

1 . thot elementary schMl children con readily learn to operate the calculator, 

2. that when used as a regular classroom tool, the calculator tends to motivate and re- 
inforce underetandlng and ochleveroervt In basic arithmetic skills, 

3. that children seem to enfoy using the calculator and to become enthusiastic about 

arithmetic, . i j /• 

4. that use of the calculator seems to foster better work habits in the students (le: accuracy 
and neatness; wise use of tlmef checking work; attentlveness and concentration). 

Also supporting the positive effects of the calculator. Van Atta (1967) contends that many 
problems that cannot be done by the pupil alone can be handled by the pupil with the aid of 
a calculator, such as the Intuitive opproach to the laws of exponents, to Pythagoras' Theorem, 
to irrational numbers, to logarithms. The assumption made by Van Atta Is that in order for the 
students to reach an Intuitive level of understanding of these problems, he must do an incredible 
amount of computation, run the risk of error and so run the risk of mistaken conclusions. 
Aided by the calculator, however, ho may reach an understanding more quickly and directly, 
may test many different relationships and may work out more Interesting problems than without 
the calculator. 

Advoni (1972) conducted an experimental study in a special cSass of 18 adolescents with 
tearnlng and behaviour problems, to determine the feasibility of using desk calcutators in 
coniunction with mathematics Instruction and further, to assess their effect on the achieve- 
ment, attitudes and behaviour of these students. The results showed a significant difference 
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on pre^and post-test achievement scores end markad Inareoses in student interest in and 
dttitudi towards mathamatlos. Advan! conciuded that the use of caiculators eon facilitate 
mathematiai instruction In Q ^^cial class, help release students' frustrations due to in* 
occessibla numbers and help taocheri in indivtduoUEing mathematics instruction^ 

Cach (1970) conducted a study with 100 ninth gn/de, loW'^chieving mathematics students 
t© determine the effect of the use of desk calculotors on student attitudes towards matfie* 
matfcs. During the seven^week program^ fnstructional activities/ alignments and time 
s^nt on mathematics were controlled for both research (50 students) and control groups 
(50 students) « The experimental groups differed from the control groups In that they had the 
use ©f the calculator to check their work. Pre*test/post-test results did not show signifi- 
cant differences between the two groups In either attitude or computational skills. There 
was however^ support for the hypothesis that students who used the calculators were able 
to Gompute better than students who did not have the assistance of the calculator* Cech 
points out the need for research conducted over periods of time of one or more years and an 
examination of the effect of calculators on the underetanding of mathematics through Illus- 
tration of mathematical principles and solutions of meaningful^ but complex problems, 

Hawthorne (1975 has described some of the advantages and disadvantages of the mini- 
calculator In school programs. He states that few changes should be necessaiy to an 
elamentary school mathematics program which emphaslEes undent-gnding of concepts and a 
meaningful □pproach to computational Jogarithms. Since^ in his opinion, calculators 
can make only fringe contributions to these areas, their use need not detract from the sig^ 
nificance and relevance of these gMls. He cites three related advantages of the hand'- 
held calculator. One Is the ability to provide Immediate feedback to students on their work. 
Secondly, the calculator can eliminate tedious, unnece^ary calculations that consume 
precious time and destroy Interest. Thirdly, they can provide an important motivational 
factor in the work with and understanding of mathematics. Focusing on the potential dis- 
advantages of the calcytdtor, however, Hawthorne points to ttie fact that they permit students 
to get answers using operations that they hove not yet studied and likely donM" understands 
If introduced too early, before the child h^ developed some **number^senie" and familiarity 
with the basic operations of arithmetic, calculators could do great harm - tfiey do not, by 
themselves, help students to gain the understanding of basic number concepts generally 
considered necessary. 

Denman (1974) describes the ways in which calculators can help to turn children on to 
education in mathematics classrooms. She suggests that the motivational Impact on students 
may be sufficient reason to use small calculators qt some times In certain classes. The 
calcufoting speed of the machine can stimulate able learners to solve long, complex 
problems, while allowing less able students to check the correctness of their computationi 
quickly and thus gain confidence In their ability. According to Denman, the immediate 
feedback to the student Is a principal contribution of the calculator to mathematics learning. 

As Is obvious, few people have systematically gathered evidence to document their opinions 
regaining the advantages ond disadvantages of minI**calculators. Further, the two studies 
which did report both achievement and attitude resulh, Involved the use of desk calculators 
with special students. 
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Hypotheses 



It was hypotheiiMd that students In the experlmentel icliool wguld show greater gains In 
their mathematics skills and attitudes than students In the comparisan schaol , 

Sample 

The sample included appr©Kimgtely 150 grade 5 and 6 students in each of two North York 
alementary ichools whleh were similar In terms of (a) the ob|ectIves of and time given to their 
mathematics programs and (b) the socio-economic character of the communities they served. 

Procedure 

Initially^ a few parents In the community expres^d some concern regarding their children's 
involvement in the study and the use of calculators in the maHiematics program* The school 
therefore decided to hold a meeting for the parents in early September to acquaint them with 
the proposed study^ to comment on available research on calculators and to answer any 
questions that parents might have* A letter^ plus g bcKsklet on mini-calculators, "Pocket 
Mini-Calculator Revolution"^ was sent home to every parent before the meeting. 

Prior to the meeting children reported some of the comments their parents had made and some 
of their own reactions^ 

"My mom is dead set against me using one so I hope they change her mind at the meetirg". 

"After my parents read that booklet they liked the idea of using calculators more", 

" I wish I could make the decision whether I should use the calculator". 

After the meating another letter was sent home to aij parents of children in grades 5 and 6 
asking them to vote on whether or net they wanted the project to be carried out. The results 
were 105 in favour, 47 against, and 2 undecided, out of a possible 160 votes. 

On the basis of the favourable vote, it was decided to start the project and permission forms 
were sent home to the parent ^king their consent far their children to participate in the program 
Tlie majority of parents agreed but each classroom hod about five pupils whose parents had not 
agreed to their participation in the program. These pupils did the same work as the others, 
but did not use the calculator. 

At the end of September, pupils In both the experimental and Qompdrison schools were ad-- 
ministered the Math Computation, Math Concepts and Problem Solving subtests of the Metro- 
politan Achievement Tests (MAT Intermediate, Form G) to obtain a baseline measure of their 
mathematical skills. Secondly, they were asked to complete a questionnaire (see Appendix A) 
regarding their attitudes toward mathematics and the u% of mini-calculators In their mathe-' 
marics program, 

6 
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The school was givan SO coleuiators^ ten per clam, to use for the 1975-76 seh^l year 
by the MothamaHes Dap^menf * They hgd all the necawry functions for this grade 
level/ la. oddltiori, subtraction^ multiplication^ diviiion^ floating decimal, two 
clearing keys (clear enti^ ard clear) and a display of nine dlgiti, gs well as a recharge^ 
able unit* As a security measure^ the thirty calculatoi^ used in the open area were 
kept in a locked cupbMrd ar*d the hvo teachers in the cl«ad clossrooms locked the ten 
calculators each of them had in their desk drawers. Thus no one had access to the cal*- 
culators without the permt^lon of the teachei^* 

Originally it was proposed that there would be only ten calculators per cla^, therf^by 
providing a very controlled situation In which the st^ents could use the machines* How* 
ever, the cla^s were so large (averaging 38 gtudenfrs) that the teachem would boirow cal* 
culators from other clawooms with the result that there were as many as ten to twenty cal^ 
culators in use at one time. The teachers consequently could r^ot supervise all studerits 
m clc^ely as was needed and on several occ^ions the students ware observed t^ing to 
spell words onthe calculators or actiwlly figuring the anwer to a question Instead of using 
it to check their work, as they had been instructed to do by their teachers. 

At the end of April, post-testing ww conducted and pupils again completed the three 
mathematics subtests of the MAT Intermediate, Form F and the attitude questionnaire. 

The ten partici^ting teachers were also asked to complete a brief questionnaire both in 
September and again in tfie spring, regarding their attitudes toward the use of min!^ 
calculators and the teaching of mathematics. 

Description of Proyram 
Experimental School 

Five mixed Grade 5/6 clo^s were involved in the Mini-Calculator study at the experi-- 
mental school* Three classes were conducted In an open area and two in self '-contained 
classrooms* 

The three teachers who taught in the open area divided their clasps Into three groups 
according to the stidents^ mathematical ability, based on the marks they had achieved 
during fhe previous year. One teacher took the students who were in the top third of 
each of the three cla^s (approximately one took the middle or average students 
(approximately 38), and the other took the remaining students (approximately 24) who ware 
the weakest group in mathematics. Four days a week the students would go to their re^ 
spective groups at 9-30 a,m, and would return to their regular teacher again at 10i30. 
The three teachers in the ©pen area seldom used the calculator during the four months from 
January to April as they could not incorporate it into their lemons. 

The two teachers In the elo^d classroom held math classes every morning for approximately 
45 - 60 minutes. They worked independently and did not mix cIotos oi was done in Hie 
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open area* Although these teachers used the eg leu later more L^ften than those in the 
open area^ they did not do so on a regular or formal basis* For example^ If a student 
wanted to cheek his wwk, ha would get the teachar's permission to the calculator 
and spend a few minutes operating It. Sometimes the students used the calculators 
when they were playing math games to calculate the answer faster and/or check their 
own calculations* Studenh used the cgleulator to compute the area or perimeter of 
large dimensions in the sch<^l^ e.g. the area of the gymnasium^ the perimeter of the 
playing field* 

The teachers olso used the calculator to moMvate slower students in math* Several pupils 
were observed checking their moth calculations on the calculator and expressed a keen 
interest* They would actually groan when the math period was over and they had to put 
the calculators away* 

The four most important math objectives for the teachei^ wtrei 

- developing students' competence In the basic operations 
encouraging students to enjoy numbers^ explore new areas 
building itudents' confidence In their abilities 
developing independent thinkers 

At the beginning of the year^ four of the five teaehei^ felt the calculator would be useful 
in helping them to achieve their ob|ectlves. At the end of the year^ however^ they were 
not quite as poiltive. While they felt that the calculator did not prevent them from 
reaching their objectives^ they also felt that It did not facilitate the reaching of their ob-- 
jectives. 

Although the teachers had never used calculators with their students before^ at the begin^ 
ning of the year two felt the mlrrl^calculator did have a place in the math program^ while 
three did not* In the spring^ however^ all five teachei^ felt the calculator did have some 
place in the program. For examplei 

with strict controls It Is an excellent motivational tool 

we need to develop more programs In which^the calculator 
could be used. It's go^ for some parts of the program 

Four of the five teachers felt that itudents should achieve a specified level of proficiency 
In computation before being allowed to use a calculator. For example^ in two classes^ 
students had to achieve over 80% on a test of computational skills before having access to 
the calculator* Teachers felt that students needed to understand the operations first, 
so that when they used the calculator they would have an idea of what the answer should 
be. 
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The following are advant-ages feeahers felf the calQulgtor had in their programs 

- motivatianai tool 

itudenti can do mora work, therefore increases their experiences 
work can be completed faster 
good cheeking device 

They also felt, however, that there were some di^dvantagesi 

^ it could become a crutch for students 
needed safeguards for effective use 

theieachefs themselves need an in-service program on how to use them in their program 

Comparison School 

Two Grade 5 classes and three Grade 6 closiei were involved in the study. The Grade 5 classes 
were conducted in an open area and the Grade 6 classes were in ^lf--contained classrooms. 

AH the teachers taught mathematics to their students every day for approximately 45- 60 minutes 

Each teaoher had their own program and conducted his math classes independently from the 
other teachers* For example, three teachers used student marks from the previous year and the 
results of the September pre'-test to divide their class into several different groups according to 
their mathematical ability. 

Another teacher let the students in the class work independently mast af the time from their text- 
book and wauld occasionally teach a formal lesson. Another teacher would teach a lesson to 
the whole cl^ as one group. 

The four major objectives for teachers in the camparisan schaal were as followsi 

developing students' competence in the basic operations 
encouraging students to enjoy numbers, explore new areas 
stimulating an interest in numbers and problems-solving 

- encouraging students to apply their knowledge to everyday life 

Results 

The results are presented in three sectlonsi Achievement, Attitudes and Teacher Questionnaire* * 
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Far further information re teacher attitudes toward mini-^colculators Pee Campbell, P., 
& Virgin, A.E, "A Sutvey of Elementary School T^aeheri' and Principals* Attitudes to 
Mathematics and Utilizing Mini-Calculators". July, 1976. 

9 



-7- 



Achievement 

Dots on thm MetropoHtan Achievement Test are presented in the following sets of tables for 
each of grades 5 & 6, 

SUBTEST COMPUTATION 

. GRADE 5 





PRE-TEST 


POST-TEST 


GAIN 


Actual 
Mean 


Expect, 
g.e. 


N 


Actual 
Mean 


Expect, 
g.e. 


N 


Mean 


Std. 
Dev. 


N 


EXPERIMENTAL 


5.2 , 


5.0 


54 


6.0 


5.7 


54 


0.80 


0.90 


54 


COMPARISON 


5.3 


5.0 


61 


6.2 


5.7 


54 


0 .87 


0.84 


54 



In fhm foW, both schooli' rasults on the eomputation subfreit ware similar and were above the 
expaoted mean* in the spring, the experimental gnd comparison sohaols' results were higher than 
in the fall and both were above the expeetad mean. There were no iignifioant differences in the 
gain scores bertveen the Hfo schools i 



GRADE 6 





PRE-TEST 


POST-TEST 


GAIN 


Actual 
Mean 


Expect , 
g.e. 


N 


Actual 
Mean 


Expect, 
g.e. 


N 


Mean 


Std. 
Dev. 


N 


EXPERIMENTAL 


6.2 


6.0 


67 


6.9 


6,7 


67 


0.70 


0.95 


67 


• COMPARISON 


6.5 


6.0 


89 


7.2 


6.7 


78 


0.62 


0,82 


77 



The Grade 6 students- results in both iehools were above the expected mean for this subtest in the 
fall and in the spring. Although the comparison school students' results were sliahtly higher on both 
the pre'- and post-test, the difference between the gain scares was not significant. 
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SUBTEST AAATH CONCEPTS 
GRADE 5 





PRE- TEST 


POST - TEST 


GAIN 


Actual 
Mean 


Expecf-. 
g.e. 


N 


Aetual 
Mean 


Expect, 
g.e. 


N 


Mean 


Std. 
Dev. 


N 


EXPERIMENTAL 


4.9 


5.0 


55 


6.3 


5.7 


55 


1.4* 


1.0 


55 


COMPARISON 


5.0 


5.0 


61 


6.0 


5.7 


53 


1.0 


1.1 


54 



* (t^2.5, df ^107, p<.05; Crirical ^ 1 ,65), 



Alfhough there was litHe difference between the gvergge icores ©btained by the two groups 
In the fall, the gain seore for the experimental group was iignificantly higher than that for the 
comparison group. 



GRADE 6 





PRE-TEST 


POST-TEST 




GAIN 


Actual 
Mean 


Expect, 
g.e. 


N 


Actual 
Mean 


Expect, 
g.e. 


N 


Mean 


Std. 
Dev. 


N 


EXPERIMENTAL 


5.8 


6.0 


71 


7.3 


6.7 


71 


1.5 


1.3 


71 


COMPARISON 


5.8 


6.0 


89 


7.3 


6.7 


74 


^ .5 


1.2 


73 



There was no difference between the two groups in terms of their gain scores on the math con- 
cepts subtest. The reader will also note that although both groups were below the expected 
grade equivalent in the fall, by the spring, both groups on the average were performing at a 
level six months above the expected grade equivalent for the time of testing. 
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SUBTEST PROBLEM SOLVING 



GRADE 5 





PRE-TEST 


POST-TEST 


GAIN 






Actual 
, Mean 


Expect. 

g.e. , 


N 


Actual 
, Mean , 


Expect , 
g.e. , 


N; 


„ Mean 


Std. 
Dev . , 


N 


EXPERIMENTAL 


5.4 


5.0 


54 


6.0 


5.7 


54 


0.53* 


1.14 


54 


COMPARISON 


5.6 


5.0 


59 


5.6 


5.7 


53 


0.0 


1.10 


51 



* Gain score differences significant (t = 2.7, df = 103. p<.05; critical t - 1 .65) 



Gain scores for the experimental students were iignificantb. Mgher '^'^ ^^"^ 
^udents. The reader will note that these results are attributable to the fact that the com- 

students showed no growth from fall to spring, while the experimental students showed 
an Qverage growth of five monthi. 
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GRADE 6 





l^RE-ltST " 


POST -TEST '^f 




Actual 
Mean 


Expect, 
g.e. 


N 


Actual 
Mean 


Expect, 
g.e. 


N 


, Mean 


Dev., 


N 


EXPERIMENTAL 


6.4 


6.0 


72 


6.9 


6.7 


72 


0 .43 


1.07 


72 


COMPARISON 


6.6 


6.0 


90 


7.1 


6.7 


74 


0 .32 


1 .00 


74 



At the Grade 6 level, there was no difference between the two groups !n terms 
gain scores on the problem-iolving subtest. 
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Student Attitudes 



The studeht attitude questionnaires were analyzed by grad© for eoeh school . A comparison 
was made between their fall and spring responses to determine if there ware any changes in 
attitudes toward mathematics and mini-calculators* There were 66 Grade 5 and 91 Grade 
6 returns in the eKperimental school in the fall^ and 67 Grade 5 and 92 Grade 6 returns in 
the spring. In the comparison scho^jjhe number of completed questionnaires was 62 Grade 5 
ahd 89 Grade 6 in the fall^ and 61 Grade 5 and 85 Grade 6 in the spring. For analysis 
purposes^ the questions that had five categories describing the students- attitudes,, were 
coHapsed to three. 

Results for Grade 5 Pupils 

Do youJike doing? mathematics? 





A Lot 


$q/%q 


Not Much 




Fall 

% 


Spring 

% 


Fall 

% 


Spring 
% 


Fall 

% 


Spring 

% 


EXPERIMENTAL 


39 


46 


50 


42 


14 


12 


COMPARISON 


69 


65 


26 


29 


5 


5 



It Is evident that more students in the comparison school enjoyed doing mathematics than the 
experimentdl students on both the fall and spring quest ibnngi res. However/ there was a chang 
in the attitudes of the experimental students over the course of the year In a positive direction. 
In the spring/ more students reported liking mathematics "a lot" and fewer students indicated 
little liking for math. 



Two similar queiHohi ware includad In tha qu^Honnaira to cheek tht voHdity of tha 
studantS' raiponias^ ia, "How wall do you do in mathamaHcs?" and "How good ora you mt 
doing msthamotics?" A eomparison of tha raiponias to f ha two questions indicatas a vary 
similar pottarn. 

How good are you at doing Mathamatics? 





Good 


So/So 


Not Vary Good 




Fall 

% 


Spring 

% 


Fall 

% 


Spring 

% 


Fall 

% 


Spring 

% 


EXPERIMENTAL 


56 




64 


33 


33 


9 


3 


COMPARiSON 


82 




82 


16 


n 


2 


7 



How wall do you do In Mathamatics? 





Well 


So/So 


Not Very Well 




Fall 

% 


Spring 

% 


Fall 

% 


Spring 

% 


Fall 

% , 


Spring 

% 


EXPERIMENTAL 


62 


60 


32 


34 


7 


6 


COMPARISON 


79 


80 


18 


15 


2 


5 



In both fall and spring, a largar parcant of tha comparison schoel students statad that thay did 
wall in mathamatici than studants In tha aKparlmantal school. Naarly ona-third of tha aK^ 
parlmantal school students on both the foil and spring tasts fait their parformanca was average^ 
ia. "so/so" as comparad to lass than twanty parcent In the comparison school * - 



It is interesting to nota that In tarms of tha spring results on tha mathamatics achiavamant tests, 
tha axperi mental school ©btatned highar avaraga scores on two of tha thrae subtests, Tharefora, 
while in fact tha aKparimantal studants ara performing slightly battar than the comparison 
studants, fawar of tham raport liking mathematics and parcelva themselvas as doing well as com 
pared with the comparison students. 
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Whaf dtj yeu find Is eosiest about dQing mathemaHcs? 



COMMENT 


_ Number of Students 


ExparimMtol 


Com 


Mrison 


Fall 


spring 


Fall 


Spring 


Addition 


40 


33 


29 


20 


SubtrQctioh 


13 


15 


16 


18 


Multiplication 


14 


11 


12 


5 


Divliion 


11 


9 


14 


7 


Fractions 




7 




7 


Decimals 




10 




3 


Timastablei 


5 


.5 . 




0 


Ratio 




4 




Q 


Geometry 




1 




3 


Eveiything 




1 




9 


Other 




5 




5 


No Answer 


2 


2 


2 


2 



On both the fall and spring questlonnairas^ the students in both groups indicated that they found 
the basic operations to be the easiest fn mathematics. In the spring^ students in both schools 
listed a greater variety of responses to this question « 



What do you find hardest about doing mathematics? 



COMMENT 


Number of Students 


Experimental 


Comparison 


Fall 


Spring 


Fall 


Spring 


Division 


31 


15 


32 


16 


Fractions 


9 


9 


2 


5 


Multiplication 


8 


11 


14 


6 


Decimals 




13 




1 


Percent 




5 




1 


Geometty 




5 




1 


Timestables 




1 




1 


Tests 




2 




6 


Nothing 


9 


6 


4 


10 


Other 


1 


3 


1 


4 


No Answer 


2 


1 


1 


9 



In the fall and spring^ both schools found division to be the hardest operation in mathematics 
to perform. The eKperfmental itudents listed fractions as the next hardest, whereas the 



comparison school students ehose myltiplicaHon. Quite a few students in both schools 
said that they did not find anything diffleult about mathematics* As in the previous 
questian, there was a greater variety of responsei in the spring* 



Which one of the following iubjects do you like doing the best ? 





Mal'hemat'Ics 


Reading 


Science 


Social Studies 




Fall 


Spring 


Gain 


Fall 


Spring 


Gain 


Fall 


Spring 


Gain 


Fall 


Spring 


Gain 


EXPERIMENTAL 


30 


25 


-5 


39 


40 


1 


26 




27 


1 


4 


7 


3 


COMPARISON 


Al 


38 


-4 


32 


34 


2 


18 




18 


0 


8 


8 


0 



The experimental students liked reading best^ followed by mathematics/ whereas for the 
comparison students It was vice-versa* Both groupi showed □ slight decline from fall to 

spring, in terms of the percent of pupils indicating that they liked math best* 



Which one of the following subjects do you like deling the least? 





Mathemat 


cs 


Reading 


Science 


Social Sti 


idies 




Fall 


spring 


Gain 


Nil 


bpring 


Gain 


Nil 


Spring 


Gain 


Hall 


bprmg 


Gain 


EXPERIMENTAL 


26 


19 


-7 


21 


16 


-5 


14 


22 


8 


38 


37 


-1 


COMPARISON 


21 


11 


-10 


21 


20 


1 


29 


25 


-4 


24 


44 


10 



About 26% of the experimental students said mathematics was the most disliked sub|eet In the fall^ 
but In the spring their dislike shifted to science. In the folUthe compdriion school students 
were fairly evenly split between reading, mathematics and social studies, as subjects they liked 
least, however, in the spring, only 11% of the comparison students selected moth m the subject 
they liked least. 



-14- 



Which one of ihm folfowing subiects do you like doing the best? 





Matheniat' 


cs 


Physical Education 


Art 


Muiic 




Fail 


Spring 


Gain 


Fall 


Spring 


Gain 


Fall 


Spring 


Gain 


Fall 


Spring 


Gain 


iXPERIMENTAL 


6 


13 


7 


35 


49 


14 


45 


,25 


-20 


14 


12 


-2 


COMPARISON 


27 


21 


6 


27 


28 


1 


35 


38 


3 


10 


13 


3 



len compared to physical education, art and music, math ranked fourth as being the beit 
liked subject for experimental students in the fall . Although In the spring there was an in- 
crease in the percent of eKperimental pupils selecting math, it still ranked far below physical 
education and art. 



In the comparison school on the other hand, math and physical education respectively, were 
selected by approximately 27% of the pupils as the subjectJhey liked best,, thus ranking ' 
second among this group of subiects. In the spring, there was a decline in the percent of 
students selecting math, although 20% still indicated that they liked it best when compared to 
physical education, art and music. 



Which one of the following subiects do you like doing the least ? 





Mathematics 


Physical Edue. 


Art 


Music 






Fall 


Spring 


Gain 


Fall 


Spring 


Gain 


Fall 


Spring 


Gain 


Fall 


Spring 


Gain 


EXPERIMEKTAL 


36 


22 


-14 


6 


9 


3 


17 


22 


5 


39 


46 


7 


COMPARISON 


16 


18 


2 


26 


31 


5 


13 


11 


2 


43 


39 
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Approximately one-third of the experimental studenti Indicated in the fall that they liked 
math least, while in the spring, only 22% selected math as their least favourite subject. \n 
the comparison school, In both fali and spring, approximately 16-18% selected math as the 
subject they liked least. It Is evident from this first group of items, that in general, students 
In the comparison school have slightly more positive attitudes toward math than students In the 
experimental school, 
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in the next sat of questiDns, students w©r© askad how important rt was for tham to be good 
at parforming various arithmatleal ©pargtions^ ag/adding, sybtraoting^ multiplying and 
dividing* The parcant of studanti in aach group who fait it was "var> important'^ or 
"Important" is shown in the following tobla, 

EXPERIMENTAL COMPARISON 





Fall 

% 


Spring 

% 


Fair 

% 


Spring 

% 


Adding 


95 


95 


89 


98 


Subtracting 


91 


96 


93 


88 


Multipiyfng 


98 


100 


89 


98 , 


Dividing 


92 : 


98 


90 


95 



It is obvious that pupils faal it is important to be abia to aany out basic arlthmatfe operations 
wail. Although for the most part thara was relatively littia ehanga In tht responses of tha 
axparimantal students from fall to spring^ in the companion school^ slightly mora studants 
felt this was important in the spring than in tha folU 

In both fall and spring^ over 95% of the studants in both groups fait that it was important to 
their parants for them to do Well in mathematics. 
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Whrf do you like the most about mathematics? 



Comment 


Number of Students 


Experimental 


Comparison 


Fall 


Sprinq 


Fall ^ 


Spring 


Addition 


27 


17 


17 


7 


Multiplieation 


11 


10 


18 


11 
10 


Division 


11 


11 


13 


Subtraction 


10 


n 


12 


4 


Fractions 




6 


3 


6 


Dacimals 




7 




6 


Percent 




2 






Ratio 




5 






Geometry 








4 


Times tables 


6 


2 




2 


Everything 


4 


1 


3 


4 


Other 




12 




7 


No Answer 




6 


5 


7 



The four basic operations were the most popular responses to this question from both schoob, 
A few students said that they liked 'eveiything' / As In previous questions of this nature^ there 
was a greater variety of comments in the spring than in the fall. 



What do you like the least about mathematics? 







Number 


of Students 




EKperfmental 


Com 


^orison 


Foil 


Spring 


Fall 


Spring 


Division 


20 


10 




22 


14 


Multiplication 


12 


n 




6 


11 


Subtraction 


7 


5 




7 


8 


Addition 


2 


1 




10 


4 


Fractions 


3 


10 




1 


4 


Decimals 




7 






5 - 


Times tables 


, 5 ' 


3 








Percent 




5 








Geometry 




3 








Nothing 
Other . 




8 






6 




8 






5 


No Answer 




2 




10 


4 



ATffiough the students stated in the previous question thq* they liked the basic operations 
the most^ they are also the operations mentioned most frequently as being disliked. Perhaps 
this Vs a reflection of the fact that students are^m^SnamTTTar wlffi tfieie operations. 



up to this point, have diicu^#d pupili' attitudes toward mathamatics. In the nmxt s@t 
of qusstionSi^ puplii ware asked whether or not they had a pocket aalculator and what 
they thought of it. 

In the fall, 41% of the experimental students reported having a poakat ealaulator in their 
honie/ whereas in the spring, 58% of Ihe students had a eolaulator at home. For the 
comparison school, the ^roentagas were 37% and 

Students were also diked whether they had their own calculator. No one In the experl* 
mental school said that he owned a calculator In the falU and only, one student in the 
comparison school had a calculator of his own* 

In the spring however^ 10% of the axperimantal school student and 15% of the comparison 
students Indicated that they now had their own calculator. 

How long have you had one? 



COMMENT 


Number of Students 


Experimental 


Comparison 


Fall 


Spring 


Fall 


Spring 


One mont'h or Isss 


3 


4 


0 


4 


Two to five mont'hs 




12 


1 


9 


Six months to 1 year 


6 


7 


4 


6 


Two or more years 


3 


8 


5 


9 


No Answer 


58 


36 


48 


32 



The majority of the itudants did not answer this que^lon because most did not have a cai^ 
cuiator« Of the few students who did have one, most had had them for half d year to 
one year, or had had tham for mora than two yearSp In view of the fact that in the fall, 
only one student reported owning a calculator of his own, the responies to this question , 
probably refer to a calculator owned by the family^not the student himself. 

Over half of the students in each school did not answer the question regarding frequency '^- 
of using a calculator either in the fall or In the spring. However, those students who had 
a calculator and did respond to the question Indicated that they hardly aver used It. This 
was the case In both the experimental and comparison schMis, 
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Ap^raclmafely 50% of the exp«rimantfll students had not uied a poeket calculator before 
SeptembftT, while one-third of the comparison itudents hod not done so. 

Ih response to the question, "What did yoy Us^^^^^ calculator for?", 54% of the experi- 
mental students who responded In the spring indicated they used It for school work, as 
compared to 38% of the respondents In the fall .^S percent of the comparison school 
respondents in the spring said they used their calculator for school work, almost the same 
percentage (670^) who said they used It for school work in the fal I . Forty-two Percent an< 
31% of the experimental and comparison school respondents, respectively, indicated they 
used the ealculatpr to play or experiment with. 



Why do you think people use pocket calculators? 





Number of Students 


COMMEKT 


Experimental'; 


Comparison 


Fail 


Spring 


Fell 


Spring 


To help them with math 
It's faster 

To do hard questions 
For their jobs, bills 
They ore lazy, dumb 
To prevent mistakes 
Other 
No Answer 


26 
8 
6 
5 
3 

7 


27 
19 

; 7 : 

4 

2 
2 
2 


"28 
8 
9 
1 

1 

8 


24 

23 
4 
2 
2 

1 

5 



The majority of itudents felt that people use calculators to facilitate doing tasks i 
mathematics. 
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In the fall^ most (82%) of the aKparimantal students thought that a poeket caleulator 
would be helpful for dofng mQthamatics^ although lass than half (47%) of tha studanU In the 
oomparison school agread. Tha axpanmantal students wara awara at the tima of eompletfng 
the quastionnQira that niinHcalculators wara going t© ba used in thair math program |, which 
perhaps axplaini tha larga d!ffarenca batwaan tha two groups regarding thair percaptions of 
how helpful pockat calculators could ba* In the spring, howaver, it is obvious that the 
high axpactations regarding the calculator wara not mat as only of the eKperimantgl 
studants fait that ealeulator^ wara halpful for doing mathematics. The perceptions of tha 
comparison group also changed, with only 34% faaling in the spring that calculators would 
be helpful. _ . 

Raasons given as to why pupils faal tha calculator would or would not be halpful aro 
summarlzad in the following table. 



Comment , 


Number of Students 


Experimental 


Comparison 


Fall 


Spring: 


Fill 


Spring 


If Yes, 










1. It helps you ' ' 


8 


6 


10 


3 


2. To learn more 


12 


7 




1 


3, To check work 


17 


5 


3 


3 


4, It's quick, saves tfme 




2 


2 


9 


5. Helps teacher - has less marking to do 


4 


4 






6. |t gives you the answer 


6 


2 




4 


7. Only in secondary school 




1 






If No, 










1 , You don't learn, they're "no good" 


6 


13 


21 


14 


2, Won't use your brain 




9 


2 


5 


3. You would depend on calculator. 










1 1 would do your work 




6 


1 


5 


4. You should learn math without a 










calculator 




6 




5 


5. You would cheat with it 




2 




6 


Other 




5 




3 


No Answer 


7 


2 


8 


5 



22 
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How good do you think you should be at doing mathemotics bsfora you use o pocket 
coloulator? 





Gbod 


So/So 


Not Good 


Fall 


Spring 


Fdl 


Spring 


Pall 


Spring 




% 


% 


— w — 


■ % 


— % 


^r— 


Experimsntai 


79 


89 


15 


6 


4, 


4 


Cornparlson 


71 


84 


14 


8 


10 


6 



In the fall approxfmately three-quarters of both sohools felt thgt you should be quite good In 
mathematiQS before you use a pocket caloulator, while in the spring, approximately 85% felt 
that you should be quite good. 

When asked "Why?" approximately half of the stu^nts did not respond. Responses of the 
remaining students are summarized in the following t@ble. 



Comment 


Number o 


' Students 


Experimental 


Comparison 


Fall 


Spring 


Fall 


Spring 




If you 're good^ you don't need 












a calculator 




14 


11 


8 


2. 


Will depend on calculator^ should 












know math first 




14 






3, 


Must be good or else you can't 












improve 


16 


3 




6 


4. 


If you're good, will help when 












you're without a calculator 


9 


2 


1 


2 


5. 


If you -re good^ you can check 












calculator's answers 




1 


4 


2 


6. 


Will dull brain if use too much and 












then wouldn't learn 


2 


1 




3 




Other 












No Answer 


12 


36 


37 

■- 


36 
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Ih the fall^ 65% of the tKperimentgl studenti and 52% of the compQrliQn itudents stated 
that they thought they would do better in mothematici If they used a pocket calculator. 

[n the spring^ however^ approKimately 40% of the students felt that a calculator would 
help them to do better in math* 

When asked -'Do you think pocket calculotori aver moke a mistake?"' 44% of the ex-' 
perlmental students and 56% of the comparison students answered "Yes" in the foil. In 
the spring^ however^ 69% of the eKperimental students answered "Yes"^ while the percent of 
pupils in the comparison school remained almost the ^me» 

In response to the question^ "Do you think it is a good Idea for people to use a pocket 
calculator?", half of the comparison group said "Yes" in both fall and spring. Among 
the experimental students^ however^ 70% said "Yes" In the fall and only 60% in the 
spring. 

The most popular comment given by those students who thought it was a good idea for people 
to use calculators was that "it helped them"* Others thought you could do questions faster 
and others stated you would learn more. 

The main reasons why people shouldn't use calculators were that you wouldn't learn anything 
and that you could become dependent on the calculator and let it do the work for you* 



Comment 


Number of Students 


Experimental 


Comparison 


Fall 


Spring 


Fall 


Spring 


If Yet, 










1 . It helps you 


10 


18 


12 


4 


2. Can do queitions faster 


6 


13 


5 


15 


3. You would learn more 


7 


5 




1 


4, Aduiti need U For business/ bflii, etc. 




2 


4 


3 


5 . To check work 


3 


3 




4 


If No, 










1 . You won't learn 


2 


12 


8 


14 


2. Will depend on calculator - 










then not doing it yourself 


3 


7 


9 


9 


3. It's not good for everyone 


6 








Other 




5 




4 


No Answer 


20 


4 


17. 


8 



ERIC 



24 
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ReSuHi for Grade 6 Pupils 

Do you Ifka doing mathamaHci? 





A Lot 


So/So 


NoH 


^uch 


Fall 


Spring 


Fall 


Spring 


Fall 


Spring 


EXPERIMENTAL 
COMPARISON 


% 

53 

56 


% 
60 
58 


% 
32 
39 


% . 
30 
33 


% 
15 

3 


% 
10 
9 



In the Fall slightly mora itudents In tha eompariion school said thay likad doing mathamaflcs 
a lot, while In the spring, ilightly mora of tha axperimental school studants rasponded in 
this way. 



How Well do you do in mathamatics? 





Well 


So/So 


Not Very Well 




Fall 


Spring 


Fall 


Spring 


Fall 


Spring 




% 


% 


% 


%. 


% 


% 


EXPERIMENTAL 


74 


71 


18 


25 


8 


4 


COMPARISON 


69 


67 


27 


23 


3 


9 



In both fall and tha spring, mora ©f tha aKparimantal studants statad that they did battar in 
mathamatics than studants in tha comparison school * Thara was little changa in aithar group 
batwean the two administrations of the quastionnaira* 



How good are you at doing mathematics? 





Good 


So/So 


Not Very Ciood 


Fall 


}, Spring 


Fall 


Spring 


Fall 


Spring 




% 


% 


% 


% 


% 




EXPERIMENTAL 


68 


68 


23 


27 


10 


4 


COMPARISON 


76 


66 


20 


27 


3 


6 



Although the responses for the axparimanta! students wara vary similar on both the fall and 
spring adminiitrations, thara was some change from fall to spring for the comparison students. 
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Whal" do you find is easlesl" about doing mathematics? 



Comment 


Number of Students 


EKperimentai 


Comparison 


Fall 


Spring 


Fall 


Spring 


Addition 


49 


41 


47 


33 


Subtraction 


24 


23 


37 


26 


Multiplication 


22 


18 


27 


25 


Division 


26 


14 


12 


20 


Decimals 




12 




5 


Fractions 




11 




12 


Times tablei 


8 


6 




8 


Ratio 




6 




3 


Geometry 




3 




2 


Learning & Understanding 




1 




6 


Everything 




8 




3 


Other 




6 




10 


No Answer 


2 


2 


7 


2 



On both the fall and spring queitfennaires^ tha itudants in both sehooli indicated that thay 
found the basie operations to be the aasiait part about doing mathamatics* As was the ease 
in grade 57 itudants I iitad a graatar variaty of rasponsas to^^^^^ in the spring. 

What do you find is hardast about doing mathematlos? 



Comment 


Number of Students 


Experimental 


Comparison 


Fall 


Spring 


Fall 


Spring 


Division 


21 


21 


32 


16 


Fractions 


21 


13 


14 


25 


Decimals 




10 




5 


Multiplication 


13 


8 


10 


4 


Percent 




9 




6 


Geometry 




.5 




11 


Times tables ■ 




7 




1 


Tests 




4 




2 


Subtraction 


2 


1 


4 




Adding 


2 




2 




Other 




11 




16 


No Answer 


4 


4 


10 


4 
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In the fall, sMpnts In both schools stated that division was the hardest part about 
doing mathematfcs gnd fraetions was the next hardest. In the spring, division was the 
hardest operation for the experimental students and fractions were the most difficult for 
the comparison students. 

Which one of the following sub|ecti do you like doing the best? 



Experl mental 



anson 



Mathemgt 
Fall Spring 



cs 



36 
29 



To 
35 

27 



Gain 



-1 

-2 



Reading 



U 
34 



Spring 



30 
34 



Gain 



-6 



Science 



20 



22 



Spring 



20 
21 



Gaini 
0 

-1 



Soeral Studies 



7 
12 



Spring 

To 

14 
13 



Gain 

— %- 



+7 
+1 



In the fall both groups of students, liked doing reading and mathematics the best, whereas 
in the spring, mathematics was the first choice of the eKperimental students. The 
comparison school students liked reading the best and chose mathematics as their next choice. 

Which one of the following sublects do you like doing the least? 





Mathematics 




heading 


Science 


SoclalTtudies 


Fall 


spring 


Gain 


Fall 


Spring 


Gain 


Fall 


Spring 


Gain 


Ml 


Spring 


Gain 




% 


% 


% 


% 


% 


% 


% 


% 






% 


% 


Experimental 


16 


11 


-5 


24 


16 


-8 


24 


27 


+3 


33 


46 


+13 


Comparison 


n 


22 


+11 


28 


26 


-2 


27 


14 


-13 


33 


36 


+3 



In the foil, both graupi Indlcattd that math was thsir fourth choice among sci#nce^ reading, 
social studies and math as the iub|ect fhmy liked least. In fhm iprlng, the experimental 
group still ranked math as their fourth choice, while ttie comparfion group now ranked It as 
their third choice # 
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Which on© of the following iubjects do you like doing the best? 





Mathematics 


Ph- 


^ilcal E 


idue . 


Art 


Music 




Fall 


Spring 


Gain 


Fall 


Spring 


Gain 


Fall 


Spring 


Gain 


Fall 


Spring 


Gain 




% 


%. 


% 


% 


% 


% 


% 


% 


% 


% 


% 


% 


EXPERlMENrAL 


7 


14 


7 


48 


48 


0 


34 


24 


-10 


11 


13 


2 


COMPARISON 


26 


22 


-4 


26 


36 


10 


36 


26 


-10 


12 


14 


2 



When comparad to music^ physical eduoation and art, the axperfmentgl students rankad math 
fourtii as the subject thay liked best in the fall, while the c©mparison students rankad It 
aqually with physical aduaatien* In the spring^ the exparlmental studants viewed math some^ 
what mora positively than in tha fall, but physical education and art ware still selected by 
a larger parcent of studants as sub|acts thay liked bast. 



Which one of the following subjacts do you like doing tha laast? 





Mathemat 


Ics 


Phy 


ileal Educ, 


Art 


Music 




Fall 


Spring 


Gain 


Fall 


Spring 


Gain 


Fall 


Spring 


Gain 


Fall 


Spring 


Gain 




% 


% 


% 


% 


% 


% 


% 


% 


% 


% 


% 


% 


EXPERIMENTAL 


27 


24 


-3 


12 


10 


-2 


15 


16 


1 


42 


47 


5 


COMPARISON 


22 


18 


-4 


21 


26 


5 


21 


15 


-6 


34 


41. 


7 



On tha foil and spring questionnaires, students in both schools indicated that they dislikad music 
the most. The experimental school students chosa mathamatics as thair second most disliked 
subject on both tests, however the comparison school students shifted from mathematics in the 
fall to physical adueation In tha spring. 
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SiudmnH were fhen mkmd more specific quesHons regarding fhair percapHons of the 
Importance of being go^ at performing basic arithmetical operations. The 
following table outlines the percent of students who felt it was "important" or "very 
important" to be good at adding^ sybtracting, multiplying and dividing. 



EXPERIMENTAL COMPARISON 
Fa 1 1 Spring Fa II Spri ng 





% 


% 


% 


% 


Adding 


88 


97 


94 


98 


Subtracting 


^1 


94 


88 


94 


Multiplying 


94 


99 


97 


96 


Dividing 


93 


98 


92 


96 



It IS obvious that the majority of grade 6 studenis felt it was Important to be able to 
perform basic arithmetic operations wall. Furthermore^ in both fall and spring^ over 
95% of the "tudents in each group felt that It was important to their parents that they 
did well in mathematics. 
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What do you like the most about" mathematics? 



C^ommenT 

— — — ^ — ^ . . - .... 




Number c 


Students 


Gxpertmental 


Comparison 


Fall 


Spring 


Fall 


Spring 


AdditjQn 


24 


16 


21 


15 


MulnplicaTion 


24 


20 


24 


14 


Division 


25 


11 


12 


13 


^WLJ*IUWi>* IWil 


11 


7 


17 


14 


Dacimals 




16 




6 


Geometry 




6 




7 


Times tobies 


3 


3 




6 


Ratio ' 




3 




5 


Percent 








3 


Fractioni 




7 


4 


9 


Everything 


8 


6 


11 


9 


Other 




20 




IS 


No Ahsw#r 




6 


10 


12 



The four bosfc oparatfons were th# most popular responses to this question in both Hie fall and 
spring. Quite a few students said they liked eveiything. 

What do you like the laast about mqthematies? 



Comment 


Number of Students 


Experimental 


Comparison 


Fall 


Spring 


Fall 


Spri ng 


Division 


18 


17 


24 


6 


Fractions 


13 


8 


17 


21 


Multiplication 


10 


10 


14 


6 


Subtraction 


8 


4 


15 


8 


Times tobies 


8 


6 




1 


Percent 




7 




6 . 


Decimals 




6 




4 


Geometry 




3 




12 


Addition 


5 


1 


4 


2 


Work 




1 




2 


Nothing 




16 




11 


Other 




13 




8 


No Answer 




7 


17 


7 



o 30 
ERIC 
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Both schOTls' responses showed that division was the le^t liked port of mathematios in 
*he falU In the spring^ the axperi mental students still stated thai division was not their 
rovourite part of mathematics^ while the compariion students chose fractions m the mwt 
unpopular operation* 

The following set of questions pertains to pocket calculators themselves« 

In the fall apprwlmotely 40% of the students In both schools sold that they had a pocket 
calculator In their home. By the spring approKlmately siKty ^rcent of the students now had 
pc^ket calculators available to them In their home. 

In the fall approximately 6% of the students In both schools stated that they owned their 
own pocket calculator. In the spring, 13% of the experimental students and 9% of the com- 
parlson students Indicated that they now had their own calculator. 

How long have you had one? 



COMMENT 




Number 


of Students 




Experimental 


Comparison 


Fail 


Spring 


Fall 


Spring 


1 month 


4 


2 






3 


2 months * 5 months 




21 




7 


8 


6 months * 1 year 


9 


8 




4 


16 


2 or more years 


4 


12 




5 


7 


Other 




1 






3 


No An^er 


58 


36 




70 


48 



The majorlt)/ of the students did not answer this question because most did not have a pocket 
calculator. Most of the experimental and comparison studenN who had a calculator stated 
that they had had the calculator for less than a ye.ir, A few had had one for two or more 
years » 



When asked how often they used their calculatoi> approximately half of the students did not 
re^ond. Those who dld^lndlcated that they did not use the calculator very often. The 
number of students not using their calculator Increased from the fall to the spririg in both 
schools « 

Approximately 60% of both groups Indicated that they had used a pocket calculator before 
September* 
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The number rf students in both schoots using the ealculator for school work increased from 
the fall to the spring. Sixteen pereent ©f the experimental students used it for ichool 
work in the fall and 21% in the spring. The number of students In the comparison ichool 
using the calculatar for school work increased from 19% In the fall to 22% in the spring. 

However/ the most prevalent use of the calculator In both schc^ls was one of experimentation 
and play. 

Why do you think people use pocket calculators? 



Comment 


Number o 


' S tudents 


EKperimental 


Com 


sariion 


Fall 


Spring 


Fall 


Spring 


It's faster 


31 


34 


15 


24 


Helps them with math 


23 


33 


31 


27 


To check work 






7 




Use for bills, jobs 


6 


8 


8 


9 


People are lazy 


3 


5. 




11 


Prevent mistakes 




1 




6 


To do hard questions 


8 


6 


6 


9 


Other 




2 






No Answer 


12 


6 


8 


6 



As at the grade 5 levels the majorliy of grade 6 students felt that people use calculators 
to facilitate doing tasks involving mathematics, becau^ it is faster. 

In the fall, before the experiment began, 70% of the experimental students felt that a 
calculator would be helpful for doing mathematics In school. In the spring, however, 
after 7 months In which the calculators were available, only 45% of the students felt 
that calculators would be helpfuL Obviously all of their expectations about calculators 
were not met. In the comparison school, 40% In the fall and 35% in the spring felt that 
calculators could be helpful. Reasons given by students ai to why calculators would or would 
not be helpful are summarised In the following table. 
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Cemment 


Number of S tudents 


Experlmantai 


Comparison 


Fall 


spring 


Fail 


Spring 




% 


% 


% 


% 


It Yai^ 










It's falter ^ wves time 


9 


10 


12 


6 


|t halps you 


11 


6 


6 


4 


To learn more 


18 


4 


3 


2 


To check work 


10 


5 




2 


|t gives you the answer 


2 






3 


Helps the teacher less marking 


3 


6 






|t does hard questions 




5 




3 


You can memorize From calculator 




1 




2 


If No, 










You don't learn, they're no good 


10 


12 


26 


30 


Won't use your brain 




11 


4 


n 


Depend on calculator to do your work 










for you 




11 


14 


8 


Should learn math without calculator 




5 




5 


Other 




6 




5 


No Answ&" 


11 


10 


10 


6 



How good do you Himk you should be at doing mathematics before you use a pocket calculator? 





Good 


So/So 


Not Good 


Foil 




Fall 


Spring 


Fall 


IJpgg^ 


Experf mental 
Compariion 


— % 
77 

75 


92 
82 


— % 

14 

10 


TO 

4 
11 


' — %— 
3 

9 


3 
6 



In the fgll^ three-^quarters of the students in each group felt that you should be quite good 
in mathematics before you use a pocket calculator. 



In the spring ^92% of the experimental and 82% of the comparison students now felt you should 
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hm good in math before bsing able to use a caleulator. When askad "Why?" half of 
the students did not respond, Responsas of the remaining students are summarlEed in 
the following table. 



Comment 



If you're good^ don't need a cal- 
eulator 

You can't improve If you don't 
know math well 

Will depend on caleulator - should 
know math first 

If youVe good this will help when 

we don't have a calculator 

Will dull brain if use too much, 

then won't learn 

If good can check calculator's 

angers 

Only need it for hard questions 
Doesn't take much to push a button 
No Response 



Number of Students 



Experimentgi 



u 

14 
10 



32 



Spring 



.10 
9 

n 
1 



2 

1 

58 



Comparison 



10 



10 

7 
3 

42 



Spring^ 



10 
14 



7 
3 
1 

35 



In the fail, 55% of the experimental itudents and 40% of the comparison students said that 
they wouid do better in mathematics If the^ used a pocket ealculator. However, in the 
spring only 37% of the experimeni^I cindr33% of the comparison students felt that they would 
do better in math by using a calculator. 

When asked "Do you think pocket calculators ever make a mistake?" 48% of the ex- 
perimental students and 53% of the comparison students answered "Yes" in the fall. In_the 
spring the percent of pupils answering "Yes", increased for both experimental (60%) and 
comparison (65%) students. 

In both the fall and in the spring, Iwo-thlrds of the experimental school students thought 
it was a good Idea for people to use a pocket calculator, while on both administrations of 
the questionnaire, 43% of the comparison students felt this was a good Idea . Rwsons 
given OS to why people should use calculators are summarized in the following table. 
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R^cMns why people should or should not 

1 j€s CO 1 cu 1 a^Qr^ 




^lumber of Sti^ent 


s 


Experimental 


Comparison 


Fall 


Spring 


Fall 


Spring 


IfYas, 










Con do quasKons fm^mt 


16 


19 


6 


13 


|t halps you ' 


17 


10 


11 


9 


Con laorn more 


6 


5 




1 


For checking 


4 








Adults need it for bills and thair jobs 




2 


7 


10 


They ere Icey 








2 


If No, 










You will become \ca,y 


4 








You wouldn't learn anyt'hing, vm II cheat' 


9 


.9 


14 


22 


Will depend on !t too much 




10 


14 


11 


It's not good for eve^one 


6 






3 


Don't need one if good at math 




6 




5 


Other 




6 




5 


No Aniwer 


12 


10 


16 


12 



35 
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Teacher QuesHonnair© 



As the responies of the participating teachers to many questions in the queitionnaire were 
similar to those of the Borough-wide sample of teaohers^ they are not repeated in this 
leotion. The reader Is directed to the complementary report by Campbell and Virgin (1976) 
for a full description of the results of the teacher questionnaire. The following Is a brief 
summary of selected questionnaire items* 

The teachers in both the experimental and comparison schools were similar in terms of their 
number of years of experience. Half the teachers in each group both taughi^ for 2-5 years 
and the remaining teachers for 6^10 years. All of the teachers in each group reported en- 
joying teaching mathematics "veiy much" or "quite a bit" , 

In the fall^ four of the five teachers In each group reported that rrost of their pupils also 
enloyed mathematics. In the spring^ however^ they were not quite so p<^itivet For 
example/ in the experimental school only two of the five teacheit felt that most of their 
pupils enjoyed math^ one felt that "about half of them" enjoyed math and two did not respond 
to the question. In the comparison school, hvo teachei^ felt that most of their pupils en|oyed 
math, two felt "about half of them" en|©yed math and one teacher did not respond, 

Teachei^ were also asked to irdicate how many of their pupils were competent in the funda- 
mentals of mathematics. The foilowtng table summarizes their responses. 





Mwl- of Wmm 


None of Thgm 


, No Answer 


Fall Spring 


Fall Spring 


Fall Spring 


EXPERIMENTAL 
COMPARISON 


3 3 
2 5 


2 1 

3 


1 



The reader will note that while in the spring all the comparison teachers felt that most of their 
pupils were competent In the fundamentals. In the experimental school, there was itlll one 
teacher who felt that none of the pupils was competent. 
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AFreNPlX A 



MATH QUESTIONNAIRE 
NAME: " 

SCHOOL: _________________ 

GRADE! \ CLASS- ' 

DiREC riONj: 

ON im FOLLOWING PAGES ARE A SERIES OF QUESTIONS ABOUT 
MAIilEMATICS. PLEASE READ EACH QUESTION CAREFULLY AND 
CIRCLE THE ANSWER THAT DESCRIBES HOWYOU FEEL. THERE ARE NO 
RIGHT OR V/RONG ANSWERS ON THIS QUESTIONNAIRE. 

THE BOARD OF EDUCATION FOR THE BOROUGH OF NORTH YORK 
Department of Educat renal Research & Development 
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DO YOU LIKE DOING MATHEMATICS? 

(a) Very much (b) Quire g \pt (c) So/So (d) Not very much (e) Not at all 
HOW WiU DO YOU DO IN MATHEMATICS? 

(a) Very well (b) Fairly well (c) So/So (d) Not very well (e) Poorly 

I 

WHAT DO YOU FIND IS EASIEST ABOUT DOING MATHEMATICS? 



WHAT DO YOU FIND IS HARDEST ABOUT DOING MATHEMATICS? 



WHICH ONE OF THE FOLLOWING SUBJECTS DO YOU LIKE DOING THE BEST? 
(a) Science. (b) Reading (c) Mathematics (d) Social Studies 

WHICH ONE OF THE FOLLOWING SUBJECTS DO YOU LIKE DOING THE LEAST? 
(a) Science (b) Reading (c) Mathematics (d) Social Studies 

WHICH ONE OF THE FOLLOWING SUBJECTS DO YOU LIKE DOING THE BEST? 
(a) Music (b) Physical Education (c) Mothematics (d) Ari 

WHICH ONE OF THE FOLLOWING SUBJECTS DO YOU LIKE DOING THE LEAST? 
(a) Music (b) Physical Education . (c) Mathematics (d) Art 
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HOW GOOD ARE YOU AT DOING MATHEMATICS? 

(a) Very good (b) Fairly good (c) So/So (d) Not very good (c) Poor 

HOW IMPORTANT DO YOU THINK IT IS FOR YOU TO BE GOOD AT ADDING? 
(o) Very important (b) Quite important (c) So/So (d) Not very important 
(e) Not at all important 

HOW IMPORTANT DO YOU THINK IT IS FOR YOU TO BE GOQD AT SUBTRACTING? 
(a) Vary important (b) Quite important (c) So/So (d) Not very important 
(e) Not at all important 

HOW IMPORTANT DO YOU THINK IT IS FOR YOU TO BE GOOD AT MULTIPLYING? 
(a) Vary important (b) Quite important (c) So^o (d) I*** vfi.^)- important 
(e) Not at all important 

HOW IMPORTANT DO YOU THINK IT IS FOR YOU TO BE GOOD AT DIVIDING? 
(a) Very important (b) Quite important (c) So/So (d) Not vary important 
(e) Not at all important * 

HOW IMPORTANT IS IT TO YOUR PARENTS, THAT YOU DO WELL IN MATHEMATICS? 
(a) Very important (b) Quite important (c) So/So (d) Not very important 
(e) Not at all important 

WHAT DO YOU LIKE THE MOST ABOUT MATHEMATICS? 
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V ^ ^ ^ - — — 

■ _ ^ ^ ^ 

fir ^ ^ ^ , 

V PART B 

1* 17. DO YOU HAVE A POCKET CALCULATOR IN YOUR HOME? 

• ^a) Yes (b) No 

-18. DO YOU HAVE A POCKET CALCULATOR OB YOUR OWN? 
(a) Yes . (b) No 

19. HOW LONG HAVE YOU HAD ONE? ^ ■ 



20. HOW OFTEN DO YOU USE IT? 



21 . BEFORE SEPTEMBER HAD YOU EVER USED A POCKET CALCULATOR? 
(a) Yes (b) Mo 

22. WHAT DID YOU USE IT FOR? 



23. WHY DO YOU THINK PEOPLE USE POCKET CALCULATORS? 



DO YOU THINK A POCKET CALCULATOR WOULD BE HELPFUL FOR DOING 
MATHEMATICS IN SCHOOL? 



(a) Yes 
WHY? 



(b) No 



HOW GOOD DO YOU THINK YOU SHOULD BE AT DOING MATHEMATICS BEFORE 
YOU USE A POCKET CALCULATOR? 

(g) Very good (b) Fairly good (c) All righf/ not bad (d) Nol- very good 
(e) Poor 

■ ■ 

WHY? ' ' ' 



DO YOU THINK YOU WOULD BE BETTER IN MATHEMATICS IF YOU USED A POCKET^ 

CALCULATOR? rrrz: 

(a) Yes • ' (b) No , ^ ^ 

DO YOU THINK POCKET CALCULATORS EVER MAKE A MISTAKE? 
(a) Yes (bj No 

DO YOU THINK IT IS A GOOD IDEA FOR PEOPLE TO USE A POCKET CALCUUTOR? 
(a) Yes (b) No 

WHY? 



THANK YOU FOR YOUR CO-OPERATION 



